The receptor for urokinase-type plasminogen activator regulates fibronectin matrix assembly in human skin fibroblasts.
Previous studies have indicated that the receptor for urokinase-type plasminogen activator, uPAR, can form functional complexes with integrin receptors thereby modulating integrin activity. In the present study, the role of uPAR in the regulation of alpha5beta1-dependent polymerization of the fibronectin matrix was investigated. Incubation of fibroblast monolayers with the P-25 peptide, a uPAR ligand, resulted in a 12-15-fold increase in the accumulation of exogenous fibronectin in the cell layer. The exogenous fibronectin co-localized in the extracellular matrix with endogenous cell-derived fibronectin, and its deposition into the matrix was inhibited by blocking antibodies against the beta1 integrin receptor. The P-25-dependent increase in fibronectin assembly was associated with a 7-8-fold increase in the expression of matrix assembly sites as well as a 37-fold increase in the rate of transfer of cell surface-bound fibronectin into a detergent-insoluble matrix. The effects of P-25 on the matrix assembly were attenuated by incubating cells with either phospholipase C or with antibodies against uPAR, confirming a role for uPAR in the P-25-dependent increase in matrix assembly. P-25-treated cells exhibited a 10-fold increase in the binding of the 120-kDa cell-binding fragment of fibronectin suggesting an increase in alpha5beta1 affinity for fibronectin. Consistent with this, treatment of cells with P-25 also resulted in a 6-10-fold increase in the binding of two different monoclonal antibodies that recognize the active conformation of the beta1 integrin. These results indicate that P-25 increases matrix assembly by altering the activation state of the alpha5beta1 integrin receptor and suggest that changes in integrin activation affect both the number of matrix assembly sites as well as the rate of transfer of cell-bound fibronectin into a detergent-insoluble matrix. These data provide direct evidence that uPAR and integrin receptors synergistically regulate the levels of fibronectin in the extracellular matrix.